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(57) ABSTRACT 

A pointing device makes groping manipulation possible 
with a single finger and comprises a stick, a vector detection 
mechanism placed away from the stick by a predetermined 
distance so as to turn around the longitudinal axis of the 
stick, for outputting a signal corresponding to a force vector 
of a force applied by the stick when the stick contacts with 
the mechanism, and a detector for detecting a force applied 
in the longitudinal direction of the slick. In response to a 
signal output from the vector detection mechanism, it is 
judged whether an evaluation value of the force vector 
satisfies a predeteraiined condition. When the evaluation 
value of the force vector satisfies the predetermined 
condition, execution of a first kind of manipulation accord- 
ing to the evaluation value is instructed. When the evalua- 
tion value does not satisfy the predetermined condition, 
execution of a second kind of manipulation is instructed. 

15 Claims, 11 Drawing Sheets 
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MANIPULATIVE POINTING DEVICE, AND and (b) depressible digital dials. In the digital dial, if the dial 

PORTABLE INFORMATION PROCESSING is turned, a cursor will be moved in a one-dimensional 

APPARATUS direction, and when giving selection, the dial can be 

depressed. The dial is used for digital input. Each time the 

FIELD OF THE INVENTION 5 dial is mmed a constant angle, a feedback is given to users 

^ . . , . . , . , and input of one unit is performed. A further device includes 

The present mvenuon relates to a pomUng device and a ^ combination of cursor keys and a switch. They are 

method for mampulatmg an mformatton processmg appa- ^.^^rsor keys provided in a keyboard or a cross-shaped key 

ratus which employs the pointing device. More specificaUy, provided in some of small game machines for indicating a 

the invention relates to a pointing device where a physical direction, and a switch for selection. Yet another is (d) a 

insensitive zone is provided around a stick for indicating combination of an analog input device (such as a track ball) 

within a horizontal plane and a vertical direction can also be and a switch. 

indicated and a method for manipulating an information The cursor key basically indicates movement which is 

processing apparatus which employs this pointing device to performed one unit at a time. If the key continues to be 

make both continuous manipulation (analog input) and pushed, the cursor will be moved continuously, but this 

one-unit manipulation (digital input) possible. merely means that digital inputs arise continuously. On the 

other hand, U-ack balls or force sensible input devices, 

BACKGROUND OF THE INVENTION provided within the keyboard of a notebook computer 

Subminiature portable information processing apparatus, P^duced by IBM Corj^ration, indicate continuous move- 
represented by personal digital assistants (PDAs), have been '"^"^ correspondmg to the amount of rotation of the ball or 
employed in various places due to the nature of the appa- '° .^^trength of a force applied to the force sensible input 

. I jj-.- » .u r .u * Li • r device, and therefore they give information processing appa- 
ratus. In addition to the use of the portable mformation 1 • * & 

, . , *^ , . J ratus an analog input, 

processing apparatus in vehicles such as trains and rr-r j 1 j 

* u i f * • 1 ui . u . The aforementioned input device (a) has the advantage 

automobiles, if the apparatus IS easily able to have access to * u j. c j l * 1 j- xt • . 

. ^ L-1 . • . .-1 . that handwritten figoires and characters can be du*ectly input 

mformation while standmg m such a vehicle or while disadvantage that both hands are needed even 

walking, It wUl be more convenient for use However, in ^^^^ employed for simple menu manipulation. Also, 

these circumstances, there are many cases where only one groping manipulation is difGcult. The aforementioned input 

hand can be used, device (b) makes groping manipulation by one hand 

The use for subminiature portable information processing possible, but it requires mode switching, for example, when 
apparatus that users can hold in one hand, as previously 3Q moving menu items right and left, because the device gives 
described, is mainly to access information, that is, informa- a one -dimensional input. The aforementioned input device 
tion browsing. For example, the user selects a menu item as (c) gives a two-dimensional input and therefore does not 
shown in FIG. lA prior art and performs manipulation to cause a problem such as (b). However, since an additional 
display the contents of the selected menu item as shown in switch generally is needed for item selection, one-hand 
FIG. IB prior art. In FIG. IB, the display device of the 35 manipulation becomes diflScult. In addition, in the input 
portable infonmation processing apparatus is small and all devices (b) and (c), high-speed movement between far items 
information within the menu cannot be displayed at a time, is not easy. The aforementioned input device (d) can easily 
so there are cases where a scroll operation is performed. perform high-speed movement because it gives a two- 
Such information browsing does not require that various dimensional analog input, but it requires an additional 
information is input by an input means such as a keyboard, switch for item selection, as in the case of (c). In addition, 
but, on the other hand, since there is the possibility that the digital movement to an adjacent item and groping manipu- 
user will employ this portable information processing appa- lation are difiBcuU. Thus, it is found that any of these input 
ratuswhilestandingorwalking, as described above, there is devices does not completely meet the aforementioned 5 
a need to design the manipulation interface so that the requirements. FIG. 23 shows whether or not each of the 
apparatus can be more easily manipulated than usual. 45 aforementioned input methods meets the five requirements. 

Now, if it is considered what requirements are imposed on In FIG. 23, the mark "O" means that an input method meets 

the aforementioned interface, they will be as follows. That a requirement, the mark "A" means that an input method has 

is, (1) To be able to perform digital movement from a current diflSculty slightly but can deal with, and the mark "x"* means 

item to the next selectable item, 'llie digital movement that an input method does not meet a requirement, 

means that movement is performed from item to item. (2) To 50 In Japanese Published Unexamined Patent Application 

be able to perform two-dimensional movement from a No. 4-263308, by moving a manipulation knob left and 

current item to upper, lower, left, and right items. It is right, back and forth, and up and down, a detecting sensor 

necessary to be able to move to all points on a display section outputs a signal about an X, Y, and Z direction in 

screen. (3) To be able to perform high-speed movement from correspondence with the direction in which the manipulation 

a current item to a far item and scrolling. It is necessary to 55 knob is moved. Furthermore, by providing a rotary encoder 

be able to perform continuous manipulation in an analog which outputs a signal by rotating the manipulation knob, a 

manner. (4) To be able to perform manipulation with one joy stick can seta numerical value in each direction. This joy 

hand, including selection (invocation) of an item. It is stick can indicate X, Y, and Z directions, but cannot set a 

necessary to be able to perform so-called click and double numerical value by moving the manipulation knob in the 

click. Particularly, if positioning cannot be easily made, go direction. Therefore, the user cannot manipulate the joy stick 

double chck cannot be performed. (5) To be able to perform by intuition. There is no description of an insensitive zone, 

manipulation even by feel. If operating circumstances are Also, it is described that the input in the Z direction can be 

considered, a physical response to the manipulating hand employed as a mere switch. For X and Y directions, there is 

will be an important element. no description of a method which makes the aforementioned 

On the other hand, the following input devices are known 65 analog and digital inputs possible, 

as conventional input devices for portable information pro- Japanese PubUshed Unexamined Patent Apphcation No. 

cessing apparatus: (a) direct input by a pen and a touch pad; 61-147326 discloses an input device having a structure 
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where a lever is rotatable on its lower end in ao arbitrary performed with a joy stick. However, this publication does 

direction and a circular plate is fixed to the lever by not disclose that the scroll operation and other difierent 

insertion, and 4 tack switches are provided away from the operations are combined and executed, 

outer circuinference of the circular plate by a predetermined ^ote that an example of a pointing device provided on a 

length so that the switches make a right angle with each 5 keyboard is described in Japanese Published Unexamined 

other. This mput device has a struaure where the ever p J^^, Application No. 7-302162. In this pubUcation there is 

returns to Its onginal posUion II the user s hold of the lever j- , T . • l r • i- ^ . .* i -j j 

is released. Furthermore, for the Z-axis direction, informa- ^^[^^^ ^^'"J^, where force is applied to a sUck provided 

tioD as to the manipulation of the lever can be obtained with °" ^}'^ *^^y,^^^ ^"^^ ^T'^r ^"=^f^°f and where 

a slide volume knob or a switch. ^^^^^^ produced m the stick by the force, is detected by a 

It is disclosed that the detection of the displacements in '° ^''^^ g^^' ^ electrostatic capacity detection sensor, a 

X-axis and Y-axis directions can employ not a tack switch "^^^^'f ^^^^ ^. P^.^^^^^ ^^J^ 

but a displacement^lectric quantity conversion element. In this device no description is made of an input m 

This input unit is constructed so that the displacements in ^ ^^-axui direction, and only an analog input is possible. Also, 

X-axis and Y-axis directions can be delected with 4 detectors . _ ^ P^^V^^^^^ insensitive zone does not exist, 

making a right angle with each other. Therefore, in the case On the other hand, in IBM: Technical Disclosure Bulletin 

where it is desired that the lever is continuously varied in (TDB) (95-07, p 487), for a nearly similar strucmre, it is 

direction, that is, in the case where the lever is moved while described that a pressure sensor is provided under a stick to 

both the direction from the X-axis direction to the Y-axis ^*^tect a vertical input from the stick and that emulation is 

direction and the displacement in that direction remain performed with a 3-button mouse along with two buttons 

indicated, there are cases where the continuous movement of normally provided. However, this publication, as with Japa- 

the lever cannot be continuously detected, because no detec- o^se Published Unexamined Patent Application No. 

tor is provided between the X axis and the Y axis. 7-302162, does not disclose that a digital input is performed 

Japanese Published Unexamined Patent Application No. ^^^V "^^^ manipulation of the stick. Also, there is no 

2-188819 discloses that a mouse indicates horizontal move- 25 description of a physical insensitive zone, 

ment and that if a specific mouse button is pushed, a SUMMARY OF THE INVENTION 
predetermined item will be moved one unit at a time. In such 

a device, an analog input is indicated with the ball of the As described above, the conventional devices do not meet 

mouse and a digital input is performed with the button of the aU of the aforementioned five requirements. Accordingly, an 

mouse. However, since a digital input cannot be indicated 3Q objective of the present invention is to provide an improved 

with the ball of the mouse which indicates position change, input device which meets the requirement that (1) digital 

a predetermined item can be only moved one unit at a time. movement can be made from a current item to the next 

ITiat is, movement of an item cannot be performed in an selectable item, (2) two-dimensional movement can be made 

arbitrary direction. Also, this input device cannot be manipu- from a current item to upper, lower, left, and right items, (3) 

lated with one hand, because it employs a mouse. 35 high-speed movement from a current item to a far item and 

Japanese Published Unexamined Patent Application No. scrolling can be made, (4) manipulation can be performed 

59-33539 discloses a device where, when the inclination of with one hand, including selection (invocation) of items, and 

a joy stick is within a predetermined range, a marker on the (P) manipulation can be performed even by feel without 

display screen is moved in correspondence with the incli- looking at the display. 

nation and, when the inclination exceeds the predetermined 40 An additional objective of the present invention is to 

range, the marker is repeatedly moved in the direction by a provide an improved method to process an input from an 

constant quantity at a time. It is described that this device has input device so that the aforementioned manipulations can 

both a mode where movement of a marker is small and be carried out and which executes manipulation of an 

positioning is easy and a mode of moving a marker at high information processing apparatus. 

speed, but only the marker can be manipulated on display 45 An input device for achieving the aforementioned objects 
screen. Also, no description is made of manipulation in a has a stick, a vector detection mechanism placed away from 
Z-axis direction and an insensitive zone. Furthermore, this the stick by a predetermined distance so as to turn around an 
device has the disadvantage that manipulation will be dif- axis of the stick, for outputting a signal corresponding to a 
ficult if the user does not view the display screen, because contact direction and the strength of a force applied in the 
switching of modes is determined by the inclination of the 50 contact direction when the vector detection mechanism 
joy stick. contacts with the stick, and a detector for detecting a force 
Japanese Published Examined Patent Application No. applied in an axial direction of the stick. Between the stick 
64-8846 discloses a device which continuously outputs a and the vector detection mechanism, there is provided space, 
cursor-moving pulse when the inclination of a joy stick is This space constitutes a physical insensitive zone. By pro- 
greater than a predetermined angle for a period longer than ss viding such a physical insensitive zone, a cursor on a display 
a predetermined time. The device also outputs a single screen does not move if the stick does not contact with the 
cursor-moving pulse when the inclination of the joy stick is vector detection mechanism. 

greater than the predetermined angle for a period shorter Therefore, even in groping manipulation, manipulation 

than the predetermined time. Even in this device, what is such as click can be performed at a fixed place without 

manipulated in both modes is only a cursor. Also, there is no eo causing unintentional movement, by the detector which 

description of the manipulation in a Z-axis direction. detects a force applied in the axial direction of the stick. 

Furthermore, this device has the disadvantage that manipu- Also, the vector detection mechanism is placed so as to Uira 

lation will be difficult if the user does not view the display around the axis of the stick. Therefore, as previously 

screen, because made switching is determined by the incli- described, even if the stick is moved along the vector 

nation of the joy stick and the time of the inclination. 65 detection mechanism, the mechanism can sufficiently follow 

Japanese Published Unexamined Patent Application No. the movement and continuously indicate the strength and 

5-241502 discloses that scrolling of a display screen is direction of the applied force. Placing the mechanism so as 
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to turn around the axis of the stick is intended to mean that pointing device is taken to be an analog input. If the 

the mechanism is placed so as to substantially turn around evaluation value docs not satisfy a predetermined condition, 

the axis. Therefore, in some cases, a notch may be provided the signal is taken to be a digital input. The first kind of 

in the mechanism. manipulation may be continuous manipulation which scrolls 

-nie pointing device may fiirther have a mechanism for 5 the screen of a display device of the information processing 

returning the stick, shifted trom its initial position, to the apparatus and the second kind of mampulalion may be 

initial position. In this case, if a user, who tries to perform '"anipu lation which changes a focused item on the screen by 

..V- . . I . J J J- . u .u oiie umt at a tune. Also, the evaluation value of the mput 

a digital mput, tUts the stick m a desired direction to push the ^ ^^j^^ corresponding to the magnimde of a 

vector detection mechanism and then release the hold of the ^^^^^^ ^^-^^ ^ outpuifrom Ihe pointinidevice. In 

stick, the stick will return to its mitial position. Therefore, 10 ^^^^ ^ predetermined condition is that the magd- 

the user can obtain a feelmg of click m the desired direcaon, ^ grater than a predetermined threshold value, 

and groping manipulation becomes easy. ^^^^^ p^^^^ invention may execute the 

The detector for detecting a force applied in the axial steps of: judging whether the evaluation value satisfies a 

direction of the stick may be a switch. A switch which can second predetermined condition in response to an input 

input ON/OFF information is sufficient for selection of an ^j^^^j j^^^ pointing device; performing the judging step 

item. On the other hand, if an analog input is needed in a and the steps thereafter when the evaluation value satisfies 

vertical direction, it is also possible to provide a pressure the second predetermined condition; and ignoring the input 

sensor. This can be employed for analog indication in a signal when the evaluation value does not satisfy the second 

Z-direction and zooming. predetermined condition. When a physical insensitive zone 

The switch may be provided in the stick. The switch may ^ does not exist and there is no such a second condition (which 

also be provided on either end of the stick or in the is a second threshold value if the evaluation value is a value 

intermediate portion of the stick. The switch may be pro- corresponding to the magnitude of a vector), the second kind 

vided at a position which is pushed by one end of the switch of manipulation will be executed if a user only touches the 

when the other end of the stick is pushed in the axial stick. A phenomenon such as this will reduce usability, 

direction of the stock. That is, the switch can also be u is preferable that the pointing device, which is 

provided on another member which is on the extension of employed in the method for manipulating an information 

the axis of the stick. processing apparatus, is the aforementioned pointing device. 

The aforementioned vector detection mechanism may However, the method of the present invention is not limited 

include a member that is placed around the stick so as to be to such a pointing device, but it is applicable to track balls 

away from the stick by a predetermined distance and that has and a pointing device on a keyboard such as is described in 

a circular portion which is contacted by the stick. The Japanese Published Unexamined Patent Application No. 

mechanism may further include a sensor for detecting the 7-302162. However, if the aforementioned pointing device 

strength and direction of a force applied to the member by is employed, the user can sensibly adjust whether the user 

the stick. If the member, which is contacted by the stick, is ^5 performs the first kind of manipulation or the second kind of 

circular in shape (i.e., the stick passes through a circular hole manipulation. 

formed in the member), the direction of a force applied to the The method for manipulating an information processing 
member by the stick will be detected appropriately. The apparatus may further include a step of selecting an item on 
sensor may be provided directly on this member, and it is the screen of the display device of the information process- 
also possible to delect the strength and the direction of a ^ ing apparatus in response to an output from the detector for 
force which is transmitted through a support member that detecting a force applied in the axial direction of the stick, 
supports this member. The type of the sensor may be a strain With the aforementioned pointing device, a click operation 
gauge type, a pressure sensor type, or an electrostatic can be executed when the user simply pushes the stick, 
capacity sensor type. ^ portable information processing apparatus of the 

The aforementioned pointing device is more effective if it 45 present invention comprises a pointing device which has a 

is provided in a portable information processing apparatus, stick, a vector detection mechanism placed around an axis of 

as described in the Background. Also, the pointing device the stick, for outputting a signal corresponding to a force 

may be connected to an ordinary information processing vector of a force applied by the stick when the stick contacts 

apparatus as a separate device, or it may be provided on an with the mechanism, and a detector for detecting a force 

ordinary keyboard. 50 applied in an axial direction of the stick. The portable 

When this pointing device is provided in a portable information processing apparatus further comprises a con- 
information processing apparatus, it may be provided on the troller for, in response to a signal output from the vector 
side surface of the apparatus so that the axis of the stick is detection mechanism, judging whether an evaluation value 
substantially parallel to the display device. The pointing of the force vector satisfies a predetermined condition, and 
device may also be provided on the same surface of the 55 for instructing the execution of a first kind of manipulation 
display device. according to the evaluation value when the evaluation value 

A method for manipulating an information processing satisfies the predetermined condition, and for instructing the 

apparatus of the present invention includes the steps of: in execution of a second kind of manipulation when the 

response to an input signal from a pointing device, judging evaluation value does not satisfy the predetermined condi- 

whether an evaluation value of the input signal satisfies a 60 ^^^^ arrangement, the apparatus becomes most 

predetermined condition; performing a first kind of manipu- convenient for use. 

lation according to the evaluation value when the evaluation Note that it will be apparent to those skilled in this art to 

value satisfies the predetermined condition; and performing realize the aforementioned manipulation method by a pro- 

a second kind of manipulation when the evaluation value gram. It is also possible to carry out the manipulation 

does not satisfy the predetermined condition. With this, a 65 method by electronic circuitry. 

mode change can be performed, lliat is, if the evaluation In accordance with the present invention, there is pro- 
value satisfies a predetermined condition, the signal from the vided an input unit which meets the requirement that (1) 
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digital movement can be made from a current item to the FIG. 17 is a vertical sectional view showing an example 

next selectable item, (2) two-dimensioaal movement can be of a mechanism which returns and holds the stick 1 to its 

made from a current item to upper, lower, left, and right initial position; 

items, (3) high-speed movement and scrolling can be made piG. 18 is a vertical sectional view showing an example 

from a current item to a far item, (4) manipulation can be 5 of a mechanism which returns and holds the stick 1 to its 

performed with one hand, including selection (invocation) initial position; 

of items, and (5) manipulation can be performed even by ^ a diagram showing an example of another use 

for a method of manipulating the present invention; 
Tliere is also provided a method which processes input is a diagram showing a sUte machine for con- 
signals bom an mput unit to implement the aforemenUoned lO ^ ^ information processing apparatus; 
manipulations. o rr 

... J . . f PIG- 21 is a diagram showing an example of a pointing 

Fmally If a mechanical structure is made into the afore- ^^^-^ -^^^ ^-^^ ^^^^^^ information 

mentioned structure, there will be also the advantage that p^^essing apparatus; 

waterproofing can be easily performed, because the structure . . . , . 

has no portion which infinitely rotates hke track balls or ^2 is a diagram showmg an example of a pomUng 

deoressible dials device provided on the front surface of an information 

processing apparatus; and 

BRIEF DESCRIFIION OF THE DRAWINGS FIG. 23 is a table of requirements for input devices. 

Preferred embodiments of the present invention will now DETAILED DESCRIPTION OF THE 

be described, by way of example only, with reference to the PREFERRED EMBODIMENTS 
accompanying drawings in which: 

FIGS. lA and IB are diagrams showing a display example The following is a description of the reference characters 

of a prior art portable information processing apparatus, a ^sed to describe the illustrated elements: 1 . . . Stick; la . . . 

plurality of items being shown in FIG. lA and the contents 25 Stick's upper portion; Ih . . . Stick's lower portion; Id . . . 

of one item in FIG. lA being shown in FIG. IB; Taper portion; le . . . Protrusion; 3 . . . Ring; 3a . . . Ring's 

FIG. 2 is a schematic view showing the mechanical ^""^^ ^ " • Support member; 7 . . . Mounting 

structure according to the principles of the present invention; surface; 9... Microswitch; 11, lla, 116, He, Ud, lie . . . 

no. 3 is a diagram when the stick 1 in FIG. 1 is tUted; "^^^^^ " " f ^^^^^ ^ * f * , j?^^^ 

^ . . . , r , . -.n platc; 21 . . . Platc support board; 23, 23fl, 23jb, 23c, 23rf . . . 

na 4 is a diagram showmg an example of a mechanism 3" pressure sensor; 25 . . . Hole; 27, 27a, 21b, 27c .. . 

which has a physical inserisitive zone and which detects Electrostatic capacity sensor; 27fl . . . Electrode; 27b... 

horizontal indication given by the stick 1; Dielectric substance; 29 . . . Elastic body; 31 . . . Switch; 

FIG. 5 IS a diagram showmg an example of a mechanism 33 . _ Switch; 35 . . . Stick holding mechanism; 37 . . . Stick 

which has a physical insensitive zone and which detects support plate; 39fl, 39b . Bastic body; and 500 .. . 

horizontal indication given by the stick 1; Pointing device. 

FIG. 6 is a diagram showing an example of a mechanism 

which has a physical insensitive zone and which detects (1) Mechanical Structure 

horizontal indication given by the slick 1; ^^-^-^^^^^ ^ description will be made of the mechanical 

FIG. 7 IS a diagram showing an example of a mechanism structure of a pointing device. In FIG. 2 there is shown a 

which has a physical insensitive zone and which detects schematic view of the pointing device of the present inven- 

horizontal indication given by the stick 1; lion. A stick 1 is provided so as to be substantiaUy perpen- 

FIG. 8 is a diagram showing an example of a mechanism dicular to a mounting surface 7 and inserted through a ring 

which has a physical insensitive zone and which detects 3. It is preferable that the center of the ring 3 be aligned with 

horizontal indication given by the slick 1; 45 that of the stick 1. It is also preferable that the inner portion 

FIG. 9 is a cross sectional view of FIG. 8; of the ring 3 be formed into a circular shape the user can 

FIG. 10 is a diagram showing an example of a mechanism continuously change the indication of a direction, but the 

which has a physical insensitive zone and which detects ^^^^^ configuration can be an ellipse similar to a circular. A 

horizontal indication given by the stick 1; support member 5 supports the ring 3 so that the ring 3 is 

FIG. 11 is a diagram showing an example of a mechanism 50 substantially parallel to the mounting surface 7 at a prede- 

which has a physical insensitive zone and which detects *^,eight. The predetermined height is determined by 

horizontal indication given by the stick 1; the inner diameter of the ring 3 and the height of the stick 

r:,n ^-y I- u • 1 r u • 1- The lower end of the stick 1 is provided with a 

hIG. 12 IS a diagram showing an example of a mechanism - u n i -i • l n l 

% J' J- 1 . microswitch 9. In FIG. 2 the microswitch 9 has both a 

which detects a force in a direction perpendicular to a i- c u- ^ c r . • j 

mountine surface 7- fiinction of switching and a function of retummg and 

i-i^ ■ * holding the stick 1 to its initial position when the stick 1 is 

MG. 13 IS a diagram showing an example of a mechanism ^^^^^ SpecificaUy, with a method which joins an elastic 

which detects a force m a direction perpendicular to a ^^dy, such as an elastic rubber or spring, to the lower end 

mounting surface 7; portion of the stick 1 and joins a switch to this elastic body, 

FIG. 14 is a diagram showing an example of a mechanism a vertical input can be detected and the stick 1 can be 

which detects a force in a direction perpendicular to a returned and held to the iniUal position. The microswitch 9 

mounting surface 7; is provided on the mounting surface 7. 

FIG. 15 is a vertical sectional view showing an example in FIG. 2 the sectional configuration of the ring 3 is 

of a mechanism which returns and holds the stick 1 to its rectangular or square, but it may be circular. The configoi- 

initial pasition; 65 ration of the support member 5 is also arbitrary, 'Hie support 

FIG. 16 is a vertical sectional view showing the state in member 5 and the ring 3 may be joined together by adhesion 

FIG. 15 when the stick 1 is tilted; or insertion, or they may be formed integrally. Also, the 
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support member 5 and the mounting surface 7 may be joined (a) Mechanism for Delecting Horizontal Indication 

together in a similar manner. A sensor U detects a direction 1. Scaffold Type 

in which the stick 1 is tilted and a force applied to the ring As shown in FIG. 2, the configuration, where the ring 3 

3 by the stick 1, and in the case of FIG. 2 it is preferable that is contacted by the stick 1 and supported by the support 

the sensor 11 be constituted by a strain sensor such as a strain 5 member 5, is referred to as a scaffold type. FIG. 4 shows 

gauge sensor. The sensor 11 is attached to the side surface of only a portion constituting this scaffold. A ring 3 is the same 

the support member 5, as shown in FIG. 2, or it can be as the aforementioned, while a support member 5 employs 

attached near the proximal portion of the stick 1 on the a square pillar. Sensors lla and lib are provided on the four 

mounting surface 7. While the microswiich 9 has been side surfaces of the square pillar (in FIG. 4 only two side 

described as a switch, a device such as a pressure sensor may jq surfaces are shown). Even in such a structure, a force which 

be provided instead of the switch, because there are cases is applied to the ring 3 can be suflSdently detected, 

where an analog input in a direction perpendicular to the ^ detecting base 13, to which a force is further 

mourning surface 7 is needed depending upon applications. transmitted through the support member 5, can be joined to 

rp. f.. - J ■ f ni^ 1 11 * the support member 5 and sensors lla, 116, 11c, and Urf can 

The operation of the pomtmg device of FIG. 2 will next . j j .l- j . i_ ^-t /^i^ r\ r- .i_ 

u be provided on this detectmg base 13 (FIG. 5). For the 

be described. The upper end of the sudc 1 rotates on the ^5 detecting base 13 and the support member 5, they are formed 

joined portion between the microswitch 9 and the mounlmg ^ J separately as long as they are joined together so 

surface 7. However, until the stick 1 contacts with the nng j^at the force applied to the ring 3 can be easily detected. 

3, the motion of the stick 1 is not detected by the sensor 11. ^qq, detecting base 13 and the mounting surface 7 

This space between the stick land the ring 3 is a physically sufficiently fixed together so that strain can be easily 

provided insensitive zone. When the upper end of the stick 20 detected. In HG. 5 the support member 5 is fixed to the ring 

1 is tilted at a large angle, it will be brought into contact with 3 by insertion. 

the inner side Qa) of the ring 3, as shown in FIG. 3. If the in FIG. 6 there is shown an example of the case where 

upper end of the stick 1 is further tilted, the force applied to three support members 5a, 5b, and 5c are employed. Sensors 

the stick 1 will be applied to the ring 3 in the direction in and Uc can also be provided on the support 

which the stick 1 is tUted. The force, applied to the ring 3, 25 members 5a, 5b, and 5c. In FIG. 6, while the support 

is detected as strain by the sensor 11 provided on the support members Sa, 5b, and 5c employ triangular pillars, they may 

member 5 through the support member 5. The output from ^e square pillars. 

the sensor 11 is converted in a subsequent process to a signal piG. 7 shows an example of the case where four support 

corresponding to the direction and strength of the force, members 5a, 5b, 5c, and 5d are employed. The support 

Thus, if a force is applied to the stick 1 across the physical 30 members 5a, 5b, 5c, and 5d are fixed to the ring 3 by 

insensitive zone, a user will feel a physical response on the insertion. Also, sensors lla, lib, 11 c, lid, and Me are 

user's fingers. This will give a feeling of click when a provided on the side surfaces of each pillar (sensors on 

subsequent digital signal is input. On the other hand, if the hidden surfaces are omitted). In this case 16 sensors are 

user releases user's hold of the stick 1 or if the force applied provided. Of course, a single sensor or two sensors may be 

to the stick 1 becomes smaller than the restoring force of the 35 provided on each pillar. 

elastic body of the microswitch 9, the stick 1 wUl try to in a scaffold type such as described above, the number of 

return to the initial position. With this, the user can manipu- support members and the configuration of support members 

late the stick in any direction with even sensibility. are arbitrary, and the number of sensors may be any number 

In the case where the user selects one item from one or a if vectors on a horizontal plane can be detected. Also, the 

plurality of items, as shown on the left side of FIG. 1, the 40 sensor may be provided on the side surface of a support 

user depresses the stick 1. The depressed stick 1 depresses member or on the detecting base provided on each support 

the microswitch 9 through the elastic body joined to the member, 

lower end of the stick 1. Then, the microswitch 9 outputs an 2. Sleeve Type 

ON signal. At this time, since there is an insensitive zone FIG. 8 shows an example of the case where a sleeve 17 

between the stick 1 and the ring 3, the indicated position 45 with an inner diameter larger than the outer diameter of the 

does not change so long as the stick 1 does not touch the ring stick 1 is employed. In the figure, the stick 1 and the switch 

3, even if the stick were slightly depressed back and forth or are omitted. As shown in FIG. 8, if the sleeve 17 is provided 

left and right. Therefore, even in a groping situation, the on the moxmting surface 7, the support member 5 is not 

selecting operation can be performed at a desired position. needed as in the case of the scaffold type. In the example of 

Also, in the case where a double click operation is 50 FIG. 8, four sensors llfl, lib, 11c, and lid are attached to 

performed, although the same point must be selected and the side surface of the sleeve 17 (see FIG. 9). Also, as in the 

indicated twice, a pointing device such as this can easily case of FIG. 5, the sleeve 17 may be provided on the 

select and indicate the same point twice. Furthermore, in detecting base and sensors may be provided on the detecting 

certain circumstances, if the stick 1 is depressed and tilted in base. In addition, it is possible to provide a slit 15 (slits \5a, 

a desired direction, the pointing device of the present 55 15b, 15c, and 15^^ in FIG. 9) so that the sleeve 17 can be 

invention can perform a drag operation which is generally easily bent. The number of slits 15 is arbitrary as in the 

performed with a mouse. number of support members in the scaffold type. The 

As described above, the pointing device of the present number of sensors may be any number if vectors on a 

invention has three important mechanisms: (a) a mechanism horizontal plane can be detected. In FIG. 8, while the sleeve 

(the ring 3, the support member 5, the mounting surface 7, 60 15 has the same inner diameter and the same outer diameter 

and the sensor 11 of FIG. 2) which has a physical insensitive from its upper end to its lower end, the sleeve 15 may be 

zone and detects horizontal indication made by the stick 1, replaced with a sleeve having large inner and outer diam- 

(b) a mechanism for detecting a force in a direction perpen- eters at its upper end or a sleeve having large inner and outer 

dicular to the mounting surface 7, and (c) a mechanism of diameters at its lower end. 

returning and holding the stick 1 to the initial position. 65 3. Plate Sfiding Mechanism 

ITierefore, variations will hereinafter be described for each As shown in FIG. 10, there is a method which fixes a force 

mechanism. detecting plate 19 to a plate support board 21 through 
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pressure sensors 23a, 23b, 23c, and 23d such as piezo upper portion la and the lower portion 1/) may be formed 

elements. The force detecting plate 19 is formed with a hole with a protruding portion and a recess portion, respectively. 

25 into which the stick 1 (not shown) is inserted. When the In this case the switch 33 is provided on the recess portion 

slick 1 pushes the hole 25 in a horizontal direction, the force of the lower portion lb so that the switch 33 is turned on by 

detecting plate 19 will be pushed, and the pressure sensors 5 the protruding portion of the upper portion la of the stick 1 

23a, 23b, 23c, and 23cl will detect changes in the pressure, when the stick 1 is pushed down. 

respectively. With the result of the detection, it is detected in While a description has not been made of the design of the 

which direction and to what extent a force is applied. upper end of the stick 1, the smface may be processed or a 

As a method of detecting force, there is another method cap made of another material may be provided so that users 

using electrostatic capacity change in addition to pressure lo can easily manipulate the stick 1. 

sensors. For example, as shown in FIG. 11, a capacitor 27 is (c) Mechanism of Returning and Holding the Stick 1 to its 

provided at the place where the pressure sensor was pro- Initial Position 

vided. More specifically, a first electrode 27a is provided on The first example will be described with RGS. 15 and 16 

the inner side of a plate support board 21 and a second which are vertical sectional views. As shown in FIG. 15, the 

electrode 27b is provided on the outer side of the plate is lower portion of a stick 1 is formed with a taper portion Id. 

support board 21. Between the two electrodes a dielectric In this example, although the lower portion of the stick 1 is 

substance 27c is interposed. With this arrangement, if a hole not joined to the switch 31, the lower portion contacts with 

25 is pushed by the stick 1 (not shown) horizontally, the the switch 31 in the initial state. This stick 1 is held by a stick 

force detecting plate 19 will be pushed and the electric holding mechanism 35. A ring or a force detecting plate 3 is 

capacities of the four capacitors will change. By detecting 20 provided above the stick holding mechanism 35. In this 

these changes, the direction and strength of the force applied initial state, if the stick 1 is depressed, the switch 31 will be 

by the stick can be detected. pushed by the lower end of the stick 1 and a selection signal 

While the outer configuration of the force detecting plate will be generated. 

19 has been shown as a rectangular or a square, the present Thereafter, if the stick 1 is tilted so as to contact with the 

invention is not limited lo these configurations. For example, 25 ring or the force detecting plate 3, the center of the stick 1 

the plate 19 may be circular or polygonal in shape. Also, the will be shifted from the rotational axis by the lower taper 

number of pressures sensors and the number of electrostatic portion of the stick 1, and the switch will be depressed by an 

capacity sensors are not limited to four, but more sensors can infinitesimal amount. The dotted line portion of FIG. 16 

be employed. In addition, the number of sensors can be represents the initial position of the switch 31 and the solid 

determined according to the outer configuration of the force 30 line portion represents the state where the stick 1 was 

detecting plate 19. It is preferable that the inner configura- depressed an infinitesimal amount. Even if the switch is 

tion of the plate support board 21 be matched with the outer depressed an infinitesimal amount in this way, no selection 

configuration of the force detecting plate 19, but it is not signal is generated and the restoring force of the spring of 

limited to that configuration. Other configurations are also the switch 31 acts. Then, if the stick 1 is released, it will be 

possible if they can stably support the force detecting plate 35 returned to the initial position by the restoring force of the 

19 and if sensors can be easily provided. spring of the switch 31. In this way, the stick 1 can be 

Although not mentioned in the description of the scaffold returned and held to the initial position. The stick holding 

type, the outer configuration of the ring 3 does not need to mechanism 35 need to be constructed so that the switch 31 

be matched with the inner configuration. As shown in the does not make a signal even when the stick 1 is maximally 

example of the plate sliding type, the outer configuration of 40 tilted. 

the ring 3 may be square or polygonal in shape. The second example will be described with FIG. 17 which 

(b) Mechanism of Detecting Vertical Force is a vertical sectional view. The lower portion of a stick 1 is 

In the example of FIG. 2 the switch was joined to the formed into a spherical shape, and a protrusion le is 

lower end of the stick 1. For example, in FIG. 12 an elastic provided near the equator of the spherical shape. On the 

body 29 for returning the stick 1 to its initial position is 45 other hand, the stick holding mechanism 35 has a configu- 

joined to the lower end of the stick, and a switch 31 is joined ration which can hold the lower spherical portion of the stick 

to the elastic body. Here, a force detecting member such as 1, and the mechanism 35 is formed with a groove in 

the ring 3 is omitted. Since the switch 31 inputs only correspondence with the protrusion le. Above this stick 

ON/OFF information, pressure sensors can be provided holding mechanism 35 there is provided the ring or the force 

instead of the switch 31 as needed. In such a case, an analog 50 detecting plate 3. The switch 31 need not to be held in 

signal can be input. contact with the lower end portion of the stick 1. If the stick 

In the example of FIG. 12 the switch 31 is positioned at 1 is pushed downward, the pressure will cause the protrusion 

the lower end of the stick 1. However, the present invention le to be disengaged from the groove of the stick holding 

is not limited to a position such as this. For example, it is mechanism 35, and the stick 1 will be moved downward, 

also possible to provide the switch 33 on the upper end of the 55 Consequently, the switch 1 is depressed. The slick 1 is 

stick 1, as shown in FIG. 13. However, if the switch 33 can returned to the original position by the spring of the switch 

be easily depressed, the stick 1 cannot be freely controlled 31 and the inclination of the groove of the stick holding 

and therefore the switch 33 need to be constructed so that it mechanism 35. In the case of such a structure, a feeling of 

is depressed only when sufficient force is applied. In click can be given to the uscr*s fingers when the protrusion 

addition, as shown in FIG. 14 (which is a vertical sectional 60 le is disengaged from the groove, 

view), the switch 33 can be provided in the intermediate Also, when the stick 1 is tilted, the protrusion le is 

portion of the stick 1. That is, the upper portion la of the disengaged from the groove formed in the stick holding 

stick 1 is formed with a recess portion, while the lower mechanism 35. However, the stick 1 is returned to the 

portion lb is formed with a protruding portion. The switch original position by the inclination existing near the groove. 

33 is provided on the upper end of the lower portion lb. With 65 In the case where the stick 1 is tilled with a large angle, the 

this arrangement, the switch 33 is turned on when the upper switch 31 is depressed an infinitesimal amount and therefore 

portion la of the stick 1 Ls pushed down. Conversely, the the stick 1 is returned to the original position by making use 
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of the restoring force of the spring of the switch 31. If this process the analog signal. The analog signal in a vertical 

configuration is adopted, a feeling of click can also be given direction is only one direction, so only a signal representing 

to the user's fingers even when the slick 1 is lilted. strength of force is output. In such a case, this signal 

In the mechanism of delecting horizontal indication, when representing strength of force is converted to a digiul signal, 

the plate sliding mechanism is adopted, the detecting mecha- 5 The digital signal is output to a requisite program within the 

nism will be simple if the following mechanism is adopted. information processing apparatus. The signal generally is 

In FIG. 18 which is a vertical sectional view, a plale support employed to indicate the amount of vertical movement m 

board 21 supports a force detecting plate 19 through a three-dimensional space, 

pressure sensor 23. A stick 1 is held so as to protrude upward (3) Manipidation Process 

from the hole 25 of the force detecting plate 19. This stick lO described in the column of Background art, a process 

1 is supported by a stick support plate 37, which in turn is is required which can generate both an analog input and a 

held by means of elastic bodies 39fl and 39b such as rubber digital input from one pointing device. For example, in 

or springs. The number of elastic bodies 39 is not limited to addition to the change of a focused item to indicated 

the two elastic bodies. The elastic bodies are provided so that directions shown on the left side of FIG. 1 (processing by a 

the stick support plate 37 can be fixed loosely. The positions 15 digital input) and the scrolling of the screen shown on the 

at which the elastic bodies are provided are likewise deter- right side of FIG. 1 (processing by an analog input), there are 

mined so that the stick support plate 37 can be fixed loosely. single-item movement and item movement according to an 

A switch 31 is provided under the stick support plate 37. In analog input. The combination of item movement and screen 

this embodiment the stick support plate 37 and ihe switch 31 scrolling can also be used in the case where items are 

need not to be in contact with each other. 20 scattered on the screen like FIG. 19, a cursor is moved to an 

Thus, since the stick 1 is loosely fixed, it can be returned item in the direction of a digital input by the digital input and 

to the initial position by the restoring force of the elastic display screen is scrolled in the direction of an analog 

body 39 even when the stick 1 is depressed downward to ^P^^ by the analog input. Furthermore, m the case where a 

depress the switch 31 or even when the stick 1 is tilted or sUd portable information processing apparatus is a television set, 

to push the force detecting plate 19 in a horizontal direction. 25 channel can be switched when a digital signal is input. 

While various variations are possible in addition to the '^e volume can be varied when an analog signal is input, 

aforementioned, hardware satisfying the mechanical fea- llie switching between a digital input and an analog input 

tures of the pointing device of the present invention is is performed by a state machine such as that shown in FIG. 

completed by combining (a) a mechanism having a physical 20. In the state machine of FIG. 20, both the strength of force 

insensitive zone and detecting horizontal indication made by 30 pointing device and time information for 

the stick 1, (b) a mechanism for detecting a force in a time-out processing arc input, and there are provided four 

direction perpendicular to the mounting surface 7, (c) a slates. In the following description, the strength of force 

mechanism for returning and holding the stick 1 to the initial and the time information are handled as evaluation values 

position, and the variations of the mechanisms. and slate transition is caused by the evaluation values, but 

35 state transition may be caused by evaluating the amount of 

(2) Signal Processing change and the direction of an applied force. Since the inputs 

Infinitesimal signals resulting from strain change, pres- from the pointing device generally are signals V and W in 

sure change, and electrostatic capacity change are output x-axis and y-axis directions, the evaluation value P^ 

from the horizontal -vector detecting sensors. These signals employs a value such as (V^+W^)°'^. The states are NOIN- 

are amplified by amplifiers and are processed by a signal 40 PUT state 100 representing an initial state and a no-input 

processor. In a signal processor which handles only digital state, COOLING state 200 which is a cooling-off state for 

signals, analog signals are first converted to digital signals preventing chattering, DIGITAL state 300 in which a digital 

by A/D converters and then the digital signals are processed. input is being processed, and ANALOG state 300 in which 

In a signal processor which can handle analog signals, the an analog input is being processed. 

output of the amplifier can be employed as it is. This signal 45 As previously shown, the initial state is the NOINPUT 

processor handles signals firom a plurality of sensors and state 100. In the case where an input strength of force P,.„ is 

outputs signals corresponding to the direction and strength less than P„ the current state stays in this NOINPUT state 

of an applied force in a processing manner known in 100, as shown by 130 in FIG, 20. This P, is a threshold value 

background art. For example, it outputs signals such as V for which means that an input less than this value is ignored, 

an X-axis direction and W for a y-axis direction, 50 The aforementioned mechanical structure of the embodi- 

In this embodiment, only the direction and strength of an ment of the present invention has the physical insensitive 

applied force are output. From such signals, it is determined zone, so no force will be delected even if the stick 1 is 

by another program how a cursor is moved on the screen of slightly tilted. Therefore, in a mechanical structure such as 

a display unit and how ihe screen is scrolled. For example, described above, this P^ can be taken to be zero. However, 

the signals are used to indicate a position on the screen or 55 since there are cases where the stick 1 slightly contacts with 

determine the moving direction, speed, or acceleration of the the ring 3 by mistake and then some value is detected, it is 

cursor or scrolling. In the present invention, a signal V in an also possible to set P, to an appropriate value. Next, when 

X-axis direction and a signal W in a y-axis direction, P,^P^<P;„ a transition is made from the NOINPUT state 

described above, are given to the program of an information 100 to the DIGITAL state 300, as shown by 120. llie P;, is 

processing apparatus by the signal processor. 60 a second threshold value which determines whether a tran- 

In the present invention, signal processing becomes nec- sition to an analog input is made or not. If P,>,^Pa, a 

essary not only for horizontal indication but also for vertical transition will be made from the NOINPUT state 100 to the 

indication. In the case where vertical indication is performed ANALOG state 400, as shown by 110. At this lime, the 

by a switch, simply the ON/OFF signal of the switch can be analog input processing of the strength of force P,„ is 

given to the program of the information processing appara- 65 performed for the direction of an applied force, 

tus. However, in the case of a sensor which outputs an After the transition to the DIGITAL state 300, in the case 

analog signal, such as a pressure sensor, there is the need to where a force equal to or greater than P/ and less than P;, 
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continues to be applied, the current state stays in the pointing device shown in FIG. 2 provided with (a) a mecha- 

DIGITAL stale 300 until time-out as shown by 320, nism having a physical insensitive zone and detecting hori- 

When the appUed force becomes less than P„ a transition is zontal indication made by the stick 1, (b) a mechanism for 

made from the DIGITAL state 300 to the COOUNG state detecting a force in a direction perpendicular to the mount- 
200, as shown by 330. When this transition is made, digital 5 i^g surface 7. and (c) a mechanism for returning and holding 
input processing is performed for the direction of the applied slick 1 to the initial position, the state machine is 

force. For the direction, a digital input may be made in one app^cable to a conventional poinlmg device such as a track 

direction of 4 directions or 8 directions which have previ- ^all, a mouse, a joy stick, or a poiDtmg device on a keyboard 

ously been prescribed. On the other hand, in the case where ^^ic^^^ ^ tfcSn No%-30216? Unexamined 
the applied force is less than P/, but thereafter becomes equal 10 , '.".*. , . j 

, n • *i- u r 1 *u Since such a conventional pointme device does not have 

to or greater than P^, or in the case where a force less than ' . , r . . Fy*"^^^5 \! c . u* • 

jy • u ' I- 2 u * »• u . *i, a physical msensitive zone, It is difficult for users to obtam 

Pi, IS heme applied but the time becomes greater than ^ v r r i, u j- •* i • i • - » u 

*T \ r • A e ni^iTAr a feehng of click when a digital Signal IS input. However, it 

time-out Trf, a transition is made from the DIGITAL state . .f, ^„^«„*„ „ a JT^i • !.» ■ ♦ *„ 

^^u^* aItat rvr^ . . Ann u u n • *u- ^ possiblc to cxecutc a digital mput and an analog mput m 
300totheANALOGstale400, as shown by 310. During this ^ , -.u *i_ . . l- u • i-t^ u *i_ 

... , . ■ f L .i_ J .1. accordance with the state machine shown m FIG. 20 by the 

transition, the analog mput processmg of the strength and the 15 . r * r.i. t. n r * i l n 

,. i fr - ^ ^ amount of rotation of the ball of a mouse or a track baU or 

direction of the applied force is performed. ^. * f • i- r *i. i r • *■ i i 

^'^ ^ the amount ot inchnation of the stick of a joy stick. In this 

If once a transition to the COOLING state 200 is made, ^ase a conventional pointing device requires an additional 

the current stale will stay in this COOLING state 200 until s^jt^h for selection. In the pointing device of the embodi- 

time-out T, elapses, as shown by 220. After time-out T^ f^^nt of the present invention, digital and analog inputs, and 
elapses, the slate returns to the NOINPUT stale 100 which 20 ^1^^^^^^ performed without releasing user's hold of 

is an initial state, as shown by 210. (he stick and employing another finger, so it can be said that 

If, on the other hand, a transition to the ANALOG state the invention is a more suitable pointing device for the 

400 is made, the current state will stay in the ANALOG state purpose. 

400 when the applied force is greater than zero or in the case while the pointing device of the present invention is 

where time-out T„ has not elapsed even when the force is employed with a mind to a portable information processing 

zero, as shown by 420. During this slay, the analog input apparatus, it is also possible to separately make this pointing 

processing of the direction and strength of the applied force device to connect to normal information processing appa- 

is performed. If an applied force is 0, the input will be ratuses or to place at an appropriate position on a keyboard, 

handled as 0. In this slate, both the direction in which force xhe connection of the pointing device to normal information 

is applied and the strength can be varied, and analog input processing apparatus can be made by wire or radio. In 

processing is performed in correspondence with the varia- addition to information processing apparatuses, it is also 

lion. Then, if the period during which P^=0 passes time-out possible to provide the pointing device of the present 

T^, the ANALOG state 400 will return to the NOINPUT invention in a remote controller of a television set for 

state 100, as shown by 410. indicating channel change by a digital input and volume 

P;, is determined by both the relation with P/ and the change by an analog input. Even in such a case, digital and 

hardware structure. That is, in the case where the difference analog inputs, and selection (a vertical analog input as 

between P, and P^, is small, even when a signal was input needed) can be performed with a single stick, so the pointing 

with the intention of a digital input, it would determined as device of the present invention becomes more convenient, 
an analog input, and consequently, this determination is Even in the case where the pointing device of the present 

inconvenient to users. If, on the other hand, P^, is loo large, invention is provided in a portable information processing 

force will be increased to input an analog signal. apparatus which is the original usable form, there is the case 

Consequently, user's fingers will easily get fatigued or the where a pointing device 500 is provided on the side siu-face 

pointing device need to be structurally reinforced. T^, Tj, of the information processing apparatus such as that shown 

and T^ also need to be determined in view of convenience in FIG. 21 (the stick becomes substantiaUy parallel to a 

and hardware structure. display device), the case where a pointing device 500 is 

The present invention is not limited to the aforementioned provided on the surface of the display device of an infor- 

definition of state and how to make a transition. For mation processing apparatus such as that shown in FIG. 22, 

example, while the COOLING state 200 has been defined, and the case where the pointing device is provided on the 
the present invention can be carried out without this defi- jq opposite surface of the display device, 
nition. Also, while the present invention has been con- What is claimed is: 
structed so that a transition is made from the DIGITAL state 1. A pointing device comprising: 
300 to the ANALOG stale 400 when time-out T^ elapses and a slick having an axis; 

when P,^P;„<P;„ such time-out does not always need to be a vector detection mechanism located around and physi- 
defined. 55 cally spaced apart from the stick to define an empty 

In the mechanical structure of the embodiment of the void and physically insensitive zone therebetween, 

present invention, it has been described that an analog input wherein the vector detection mechanism does not 

is also made possible for a vertical direction. In such a case, detect motion of the stick, and wherein the vector 

the state machine of FIG. 20 can be employed to indicate this detection mechanism outputs a signal corresponding to 

vertical direction. That is, a digital input and an analog input a contact direction and the strength of a force applied 

are controlled by the manner in which vertical force is in the contact direction when the stick physically 

applied. contacts the vector detection mechanism; and 

While the foregoing description has been based on the a detector for detecting a force appHed in an axial direc- 
afore mentioned mechanical structure of the embodiment of lion of the stick. 

the present invention, the range of application of the afore- 65 2. ITie pointing device as set forth in claim 1, further 

mentioned state machine is not limited to the aforemen- comprising a mechanism for returning the stick shifted from 

tioned mechanical strucmre. That i.s, in addition to the its initial position to the initial position. 



03/19/2004, EAST version: 1.4.1 



us 6,208328 Bl 



17 



18 



3. The pointing device as set forth in claim 1, wherein the 
detector for detecting a force is a switch. 

4. The pointing device as set forth in claim 3, wherein the 
switch is provided in the stick. 

5. The pointing device as set forth in claim 3, wherein the 5 
switch is provided at a position which is pushed by one end 
of the switch when the other end of the stick is pushed in the 
axial direction of the stick. 

6. The pointing device as set forth in claim 1, wherein the 
vector detection mechanism comprises: lO 

a member placed around the stick so as to be away from 
the stick by a predetermined distance and having a 
circular portion which is contacted by the stick; and 

a sensor for detecting the strength and direction of a force 
applied to the member by the stick. 

7. The pointing device as set forth in claim 6, wherein the 
vector detection mechanism further comprises a support 
member which supports the member and wherein the sensor 
detects the strength and direction of a force applied to the 
member, the force transmitted through the support member. 

8. A portable information processing apparatus compris- 
ing: 

a pointing device comprising a stick having an axis, a 
vector detection mechanism physically spaced apart 
from the stick by a predetermined distance so as to 
surround the slick and define an empty void and a 
physically insensitive zone therebetween, wherein the 
vector detection mechanism does not detect motion of 
the stick within the physically insensitive zone, and 
wherein the vector detection mechanism outputs a 
signal corresponding to a contact direction and the 
strength of a force applied in the contact direction when 
the stick physically contacts the vector detection 
mechanism, and a detector for detecting a force applied 
in an axial direction of the stick; and 

a display device. 

9. The portable information processing apparatus as set 
forth in claim 8, wherein the axis of the stick is provided 
substantially parallel to the display device. 49 

10. A method for operating an information processing 
apparatus having a pointing device, comprising the steps of: 

in response to an input signal from the pointing device, 
judging whether an evaluation value of the input signal 
satisfies a predetermined condition; 45 

performing a first kind of operation according to the 
evaluation value when the evaluation value satisfies the 
predetermined condition; and 

performing a second kind of operation when the evalua- 
tion value does not satisfy the predetermined condition; 
and wherein the pointing device comprises: 

a slick having an axis; 

a vector detection mechanism physically .spaced apart 
from the stick by a predetermined distance around the 55 
stick and define an empty void and a physically insen- 
sitive zone therebetween, wherein the vector detection 
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mechanism does not detect motion of the slick within 
the physically insensitive zone, and wherein the vector 
detection mechanism outputs a signal corresponding to 
a contact direction and the strength of a force apphed 
in the direction when the stick physically contacts the 
vector detection mechanism; and 
a detector for detecting a force applied in an axial direc- 
tion of the stick. 

11. The method as set forth in claim 10, wherein the first 
kind of operation is operation which is continuously per- 
formed and the second kind of operation is operation which 
is performed one unit at a time. 

12. The method as set forth in claim 11, wherein the first 
kind of operation is operation which scrolls the screen of a 
display device of the information processing apparatus and 
the second kind of operation is operation which changes a 
focused item on the screen. 

13. The method as set forth in claim 10, further compris- 
ing the steps of: 

in response to an input signal from the pointing device 

judging whether the evaluation value satisfies a second 

predetermined condition; 
performing the judging step and the steps thereafter when 

the evaluation value satisfies the second predetermined 

condition; and 
ignoring the input signal when the evaluation value does 

not satisfy the second predetermined condition. 

14. The method as set forth in claim 10, further compris- 
ing a step of selecting an item on the screen of the display 
device of the information processing apparatus in response 
to an output from the detector. 

15. A portable information processor comprising: 

a pointing device comprising a stick having an axis, a 
vector detection mechanism located around and physi- 
cally spaced apart from the stick by a predetermined 
distance so as to surround the stick and define an empty 
void and a physically insensitive zone, wherein the 
vector detection mechanism is incapable of detecting 
motion of the stick, and wherein the vector detection 
mechanism outputs a signal corresponding to a force 
vector of a force applied by the stick when the stick 
physically contacts the mechanism, and a detector for 
detecting a force applied in an axial direction of the 
stick; and 

a controller for, in response to a signal output from the 
vector detection mechanism, judging whether an evalu- 
ation value of the force vector satisfies a predetermined 
condition, and for instructing the execution of a first 
kind of operation according to the evaluation value 
when the evaluation value satisfies the predetermined 
condition, and for instructing the execution of a second 
kind of operation when the evaluation value does not 
satisfy the predetermined condition. 
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